Background: Food safety protects consumers from risks of foodborne diseases and addresses the proper handling, preparing and storing of food. With foodborne diseases still remaining an important cause of morbidity and mortality worldwide, food safety continues to be emphasized and enhancing consumer food safety knowledge and practice is one important measure to prevent foodborne diseases. Although there are efforts of food safety education in schools, there is still limited research regarding food safety knowledge and practice amongst consumers especially school students. Therefore, this research aims to determine the level and factors associated with food safety practice among form four students in Hulu Langat district, Selangor.
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Introduction
Food safety is described as the area of public health that aims to protect consumers from the risks of food poisoning and foodborne diseases resulting from the contamination of food be it from pathogens or chemicals (World Health Organization, 2015a) . It has been recognized as a critical component in public health and addresses the handling, preparing and storing of food so as to reduce the risk of contamination and infection (Santacruz, 2016) . World Health Organization (WHO) highlights food safety in the World Health Day 2015 with the slogan "From farm to plate, make food safe", calling consumers to practice safe food handling and preparation (World Health Organization, 2015b) .
The importance of food safety is further emphasized in view that foodborne diseases is still an important cause of morbidity and mortality worldwide, accounting for 600 million episodes of illness in 2010 with people in the developing countries more vulnerable. Factors contributing to these foodborne diseases are the use of contaminated water for cooking and cleaning, poor handling of food and improper storage of food (World Health Organization, 2015a) .
Apart from diarrhoea, foodborne illness also causes various other serious consequences including hepatic and renal failure, brain disorders, reactive arthritis and death (Ford, Kirk, Glass, & Hall, 2014; Majowicz et al., 2014) . Furthermore, in addition to the impact on mortality and morbidity, foodborne diseases also result in significant economic and social consequences. In an American study done in 2015, it was found that it foodborne diseases cause an economic burden of $ 36 billion to the society annually and an earlier study done in 2014 found that it causes about 112000 DALYs (Disability Adjusted Life Years) in the United States (Minor et al., 2015; Scallan, Hoekstra, Mahon, Jones, & Griffin, 2015) .
Foodborne and waterborne diseases kill an estimated 2.2 million people annually (World Health Organization, 2010) . In Malaysia, although the incidence of food borne diseases like cholera and typhoid has significantly decreased over the years, food poisoning still remains increasing throughout the years (Ministry of Health Malaysia, 2011 , 2016b . In 2014, food poisoning incidence in Malaysia was 58.68 per 100,000 population compared to a figure of 44.18 per 100,000 population in 2010 (Ministry of Health Malaysia, 2011 . Looking at the neighbouring country of Singapore, the incidence of food poisoning in 2014 was only 29.47 per 100,000 population (Ministry of Health Singapore, 2015) .
In Malaysia, a big proportion of food poisoning outbreaks occur in educational institutions. 49% of the total 244 episodes of outbreak that occurred in 2013 were in schools (Ministry of Health Malaysia, 2014a). In the United States, although there are occurrences of foodborne disease outbreaks in schools, the percentage is significantly lower with only 2% of the total outbreaks occurring in schools (CDC, 2017) .
Enhancing consumer knowledge regarding food safety has been shown to be one of the important measures, apart from education of food handlers, in preventing foodborne diseases (Akdevelioglu, Huseyin, & Isil, 2013; Arendt et al., 2013) . Various methods have been introduced to educate consumers regarding food safety in order to empower them to choose food wisely (Riyanto, Murwani, & Rahfiludin, 2017; Young et al., 2015) . In Malaysia for example, the education campaigns on food safety are done through the mass media. The
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Open Access: e-Journal national campaign 'Lihat, Bau, Rasa' (See, Smell, Taste) was aimed to educate the general public practicing food safety (Ministry of Health Malaysia, 2013a). In the United States, the Partnership for Food Safety Education develops and promotes education programs to educate consumers regarding food safety and have developed the 'Hands On' curriculum for middle school students. It provides resources for the students and teachers on the basics of food safety through lesson plans and hands-on activities which are incorporated into the mainstream subjects (Partnership for Food Safety Education, 2018). Through a longitudinal study involving high school students following a food handler training programme, it shows that overall knowledge regarding food safety was in fact significantly greater following the training programme (Majowicz et al., 2017) .
In particular, students or youths represent an important target for food safety education interventions. Apart for the fact a sizeable portion of outbreaks in Malaysia involve these groups, they are exposed to a higher risk of foodborne disease. Studies involving school students have shown they have insufficient knowledge with regards to food safety (Quick, Byrd-Bredbenner & Corda, 2013; Turconi et al., 2008) . Youths in secondary schools are at a point where they are starting to handle food for themselves and instilling good and adequate food safety knowledge and practice is important in ensuring a good lifelong food handling habits thus reducing risks associated with foodborne diseases.
Materials and Methods

Research Design
A cross-sectional study was conducted from September 2017 until July 2018 in Hulu Langat district, Selangor. Multi-stage sampling was done and involved form four students from six schools randomly selected from 39 government daily secondary schools in the district. For each school, several form four classes were randomly selected and all the students in the selected classes were recruited. Only Malaysian students, those present during data collection and those consented were included. A total of 610 questionnaires were distributed.
Instrumentation
A self-administered questionnaire that included modified questions from a validated questionnaire by Byrd-Bredbenner et al. (2007) as well as questions from previous research (Majowicz et al., 2015; Norazmir et al., 2012) was used. It comprised of five sections; sociodemographic characteristics (gender, ethnicity and education background), parents' education level, experience in food handling and food poisoning, food safety knowledge. The food safety knowledge section included 27 items consisting of four subsections namely 'cross contamination prevention and disinfection procedures', 'safe times/temperatures for cooking/storing food', 'foods that increase risk of foodborne disease' and 'common food sources of foodborne disease pathogens' with 'Yes', 'No' or 'Don't Know' answers. Correct answers were awarded 1 point while incorrect answers were given 0 points with possible total scores ranging from 0 to 27. A score of ≥19 (≥70%) is considered 'Good' knowledge while a score of <19 (<70%) is considered 'Insufficient'.
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Open Access: e-Journal Content validity was done by a panel of two public health specialists and face validity was based on feedback from 15 form four students from a school that was not selected in the study. Reliability was evaluated through a pre-test conducted among 58 form four students from the same school to determine the internal consistency of the questionnaire. Cronbach Alpha value of 0.7 was obtained, which is acceptable.
Data Collection
Prior to the actual data collection, information sheets and consent forms to be signed by the parents were distributed to the selected students. Subsequently, on the day of data collection, those with parental consent were given the questionnaire to be completed. Distribution was done with the help of teachers and was done either collectively or class-by-class. The assisting teachers were all briefed prior to data collection. While the students completed the questionnaire, the researcher, as well as the teachers, were available for any clarifications. The questionnaires were collected immediately after completion.
Data Analysis
Analysis was done using the Statistical Package for Social Science (SPSS) version 22. The food safety knowledge scores were classified into two levels; 'Good' (≥ 70% score) or 'Insufficient' (< 70% score) (Soares, Almeida, Cerquiera, Carvalho& Nunes, 2012) . Associations between the independent variables and the level of food safety knowledge were done using chi square test. The statistical level of significance was set at alpha level p<0.05. Table 2 above shows the distribution of the respondents' experience of food handling and food poisoning. With regards to their frequency of cooking, most admitted to cooking a few times a week (n= 216, 37.7%) and only a minority (n=47, 8.2%) never cooked at all. For their self-described ability to cook, most of the students indicated a fairly good ability. There were 96 (16.7%) students who had parents whose part-time or full-time work involved food handling. Out of those, 39.1% (36) helped their parents two to three times per week. Under the knowledge regarding 'cross contamination prevention and disinfection procedures', up to 94.6% of the respondents knew that they need to inspect, smell and taste food before eating it (Table 3) . For knowledge on the need to wash hands after coughing and sneezing, 90.4% of the students were able to respond correctly. However, only 29.6% of the respondents responded correctly to the statement that washing hands under only running water is able to remove bacteria and only 42.4% of the respondents knew that it is not enough for food handlers to clean their hands with a cloth prior to handling food.
Result
Characteristics of the respondents
For knowledge on 'safe times/ temperature for cooking/storing food', only 25.6% of the respondents knew that chilling or freezing food does not eliminate germs. In terms of 'foods 
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Open Access: e-Journal that cause food poisoning' 90.1% of the respondents knew that exposed food can cause food poisoning. However, the item under 'foodborne pathogens' regarding salmonella saw only 42.3% of them knowing that it can cause food poisoning through undercooked food.
Overall, for food safety knowledge, the possible score range is 0 to 27. The actual scores obtained by the respondents ranged from three to 25. Normality testing for total knowledge score showed that it was not normally distributed. The median and inter-quartile range for knowledge scores were 18 and 5 respectively. Each respondent's food safety knowledge score was classified as 'Good' if score is above or equal to 19 (≥70%) and 'Insufficient' if score is below 19 (<70%). Overall, only 37% of the respondents obtained a 'Good' level of knowledge. 
Factors Associated with the Level of Food Safety Knowledge among the Respondents
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Open Access: e-Journal Respondents whose parents' work involve food handling had a significantly higher percentage of having good food safety knowledge compared to those who did not (x 2 =4.712, p=0.03). Additionally, previous experience of food poisoning is also significantly associated with level of food safety knowledge with those who reported a previous experience of food poisoning having a higher percentage of good knowledge (40.7%) compared to those who did not (30.2%).
Discussion
It was revealed that majority of the students (58.8%) cooked at least a few times a week. This is comparable to the findings among the students in the University of Maine, United States, whereby 58% of them reported to self-prepare at least six meals in a month (Ferk, Calder, & Camire, 2016) . Additionally, an earlier study among middle schoolers found that 92% of the students reported that they do prepare their own melas or snacks at home (Haapala & Probart, 2004) . This shows that among this age group, coupled with the high confidence in their ability to cook, indicate active involvement in food preparation and handling.
For food safety knowledge, 94.6% of the respondents were able to correctly respond that before eating any food they have to inspect, smell and taste it beforehand. This might reflect the extensiveness of the national campaign 'Lihat, Bau, Rasa' (See, Smell, Taste) targeted at, among others, school students (Ministry of Health Malaysia, 2013a). Furthermore, the basic thing of knowing the need to wash their hands after coughing or sneezing is common among the students with 90.4% of then responding correctly. However, with more specific knowledge regarding hand washing, only a minority knew the proper way of doing it that requires the usage of soap to remove bacteria. This may be due to lack of exposure either at home or through the more structured education and deserves further attention. In terms of proper storing and cooking of food with regards to the correct times and temperature, only 28.7% of the respondents knew that cooked dishes require refrigeration if not going to be eaten within four hours. With improper storage of food being one of the main factors for food poisoning outbreaks (Ministry of Health Malaysia, 2016a), more emphasis should be given on the importance of proper refrigeration and storage of cooked food.
Knowledge regarding foodborne pathogens particularly Salmonella was low with only 42% knowing that Salmonella causes food poisoning through undercooked food like chicken. This knowledge is important as Salmonella contamination is the number one cause of food poisoning outbreaks in the United States (CDC, 2017) . In Malaysia, numerous reports on food poisoning outbreaks have been attributed to Salmonella Zalani et al., 2017) . Knowing the source of Salmonella will be able to limit its transmission. e-ISSN : 2289-7577. Vol.6:No. 2 March/April 2019
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Overall, only 37% of the students had good level of knowledge. This is comparable to the study among high school students in Ontario where food safety knowledge was found to be low amongst them (Majowicz et al., 2015) . Similarly, another study in the United States among middle schoolers found that they had insufficient food safety knowledge with only a mean score of about 50% (Quick, Byrd-Bredbenner, & Corda, 2013) . However, a Malaysian study among secondary school students in Johor found that majority of the students (88.7%) had good food safety knowledge. Nevertheless, it is important to note that the classification for good knowledge in this study is different whereby a less than 70% correct response was considered as a good level of knowledge (Norazmir et al., 2012) .
Despite the insufficient knowledge among the students, most of them reported a relatively good level of cooking ability and high frequency of cooking. This provides a risk of exposure to food poisoning not only to themselves but also those they are preparing food for. As emphasized by Majowicz et al., (2015) , youths aged between 14 and 18 are at a phase just prior to the 'second weaning' of the early 20s where they are starting to cook independently and associated with increased incidence of foodborne diseases (Thomas et al., 2006; Gurpreet et al., 2011) .
Looking at the factors associated with level of food safety knowledge, ethnicity was found to one of them whereby good food safety knowledge was highest amongst the Malays (40.8%). Differences in knowledge between different ethnic groups have also been noted in other studies. A study among college students in the Unites States found that Caucasians had better food safety knowledge compared to Asians (Stein, Dirks, & Quinlan, 2010) . It is the nonmajority groups that have lower knowledge and this could due to cultural differences. Additionally, language barriers affecting the reach of food safety education might also be an issue.
There was no significant difference in knowledge between genders found through this research, consistent with other studies done among school students (Cheng, Zhang, Ma, & Zhan, 2017; Haapala & Probart, 2004; Norazmir et al., 2012) . However, among older respondents like university students, females were found to have better food safety knowledge (Byrd-Bredbenner, Schaffner, Bruhn, Blalock & Wheatley, 2006; Yun, Jani, Abdul, & Aziz, 2016) . This might reflect the fact that with increasing age, traditionally, females get more involved with food handling and may therefore be more knowledgeable.
There was a significant association between academic stream and level of food safety knowledge. Biology subject, taken by students in the science stream may contribute to better knowledge. In Malaysia, Biology syllabus for the Malaysian Certificate Examination include topics on nutrition covering aspects of food processing and production (Ministry of Education, 2005) . Other studies found that those majoring in health sciences scored better in food safety knowledge compared to the students in non-health related majors (Lazou, Georgiadis, Pentieva, McKevitt, & Iossifidou, 2012; Osaili, Obeidat, Abu Jamous, & Bawadi, 2011) .
Another significant association was identified between level of food safety knowledge and whether the respondents' parents' work involved food handling. Since most of the respondents identified their parents or family members as their main source of food safety knowledge, it is comprehensible that their parents' involvement in food handling would A perceived previous experience of having food poisoning, was also found to be associated with level of food safety knowledge whereby good knowledge was higher among those with a previous experience of food poisoning compared to those who did not or were unsure, consistent with a study among students in Jordan (Osaili et al., 2011) . Those who have had food poisoning before might be more informed on food safety as a result of their sickness or they have sought more information in order to protect them from further episodes.
This study provides insight regarding the level and factors associated with food safety knowledge among school students. The questionnaire utilized covered various areas of food safety. However, this study is subject to limitations. Firstly, it was only a cross-sectional study focusing only on schools in the district of Hulu Langat and only form four students, limiting the generalizability of the findings. Furthermore, multi-stage random sampling was used, resulting in portions of the study population being excluded. In terms of the questionnaire, not all areas relating to food safety was explored in order to limit the burden on the respondents.
Conclusion
In conclusion, despite a relatively high level of confidence when it comes to their ability in cooking, majority of the respondents have insufficient level of knowledge regarding food safety, justifying a need for further education to improve their knowledge. This is necessary in view that these students are future food handlers, either personally or commercially. The study also demonstrates significant associations between ethnicity and academic stream with the level of food safety knowledge. Having a past experience of food poisoning or having parents that are food handlers are also significantly associated with the level of food safety knowledge.
In improving the level of knowledge among students, it is essential to take into consideration the factors associated with the level of knowledge when tailoring the educational approach and materials, for example, ethnicity. Being aware of cultural and traditional differences in food consumption and preparation especially among different groups is essential when planning the health education. In terms of the methods, enhancing the knowledge and practice of students can be done through incorporation of relevant materials into the formal or informal education in school. For example, the 'Hands On' programme by the Partnership for Food Safety Education in the United States which incorporates basic food safety knowledge in the mainstream syllabus such (Partnership for Food Safety Education, 2018). As found in this study, learning Biology, which can be a foundation for knowledge in food safety, was associated with better knowledge. Input regarding areas of knowledge still lacking among the students can be channelled to relevant stakeholders such as the Ministry of Education and Ministry of Health. Lastly, it is also worthy to note that food safety knowledge is closely related to the home and family. Bearing in mind that most the students regards their parents or family members as their main source of food safety knowledge, parents therefore play a vital role in instilling good knowledge in their children.
